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The antigenic relatedness ofEscherichia coli 0157 and four sorbitol-negative species of the genus Escherichia
was examined. Isolates of Escherichia hermannii, E. fergusonii, E. vulneris, and E. blattae were tested in the
tube agglutination assay by using polyclonal antisera and in the slide agglutination assay by using latex
reagents. Only four isolates (17%) of E. hermannii exhibited serological cross-reactivity.

Escherichia coli 0157:H7 is recognized as an important
gastrointestinal pathogen. Infections with this organism have
been associated with hemorrhagic colitis, nonbloody diarrhea, hemolytic uremic syndrome, and thrombocytopenic
purpura (4). Presumptive identification is routinely accomplished by screening non-sorbitol-fermenting colonies,
which are isolated on sorbitol-MacConkey agar, for their
ability to agglutinate in 0157 antiserum (6, 10). Slide and
tube agglutination procedures and latex agglutination tests
are used in serotyping for the somatic antigen (5, 6, 10). E.
hermannii, a sorbitol-negative species of the genus Escherichia, has been reported to be agglutinated by 0157 antisera
(1, 2, 5). This study examines the frequency of crossreactivity between E. coli 0157-specific reagents (polyclonal
antiserum and antibody-coated latex beads) and a collection
of isolates of four sorbitol-negative species of the genus
Escherichia: E. hermannii, E. fergusonii, E. vulneris, and E.
blattae.
Twenty-four isolates of E. hermannii, 6 from three separate locations in a drinking-water distribution system and 18
from clinical specimens (8 wound, 4 stool, 1 cerebrospinal
fluid, 1 eye, and 3 blood isolates and 1 of unknown origin),
were analyzed. In addition, 12 clinical isolates of E. fergusonii (1 wound, 5 stool, 2 blood, 2 urine, and 1 sputum isolate
and 1 of unknown origin), 12 clinical isolates of E. vulneris (7
wound, 1 lymph node, and 1 throat isolate and 3 of unknown
origin), and one isolate of E. blattae were examined. The
environmental isolates were from the culture collection of
the U.S. Environmental Protection Agency's Drinking Water Research Division. All other isolates were from the
Enteric Diseases Branch of the Centers for Disease Control

(CDC).

All cultures were initially screened for cross-reactivity
with E. coli 0157 in a slide coagglutination assay by using E.
coli 0157 latex reagents from Oxoid USA, Inc. (Columbia,
Md.) and Pro-Lab Diagnostics (Richmond Hill, Ontario,
Canada) according to procedures recommended by the manufacturers. The Oxoid USA, Inc. reagent consists of latex
particles sensitized with specific rabbit antibody which is
reactive with the 0157 antigen. The Pro-Lab Diagnostics
latex particles are coated with antiserum against the 0157
antigen described by the manufacturer, as developed to
eliminate cross-reactivity with E. hermannii. Organisms
*
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were grown on sorbitol-MacConkey agar (Oxoid USA, Inc.)
at 37°C for 18 h. A portion of an isolated non-sorbitolfermenting colony was emulsified in sterile physiological
saline and mixed with the latex test reagent tagged with the
E. coli 0157 antibody. A control latex reagent tagged with
normal rabbit serum was utilized to ensure that autoagglutination did not occur with strains which tested positive.
Positive and negative control cultures consisting of a recent
stool isolate of E. coli 0157:H7 and a recent river water
isolate of E. coli, respectively, were incorporated in all of the
serotyping procedures.
Any culture which cross-reacted with the E. coli 0157
antibody in the initial screening was also tested by the tube
method with E. coli 0157 rabbit antiserum obtained from the
Escherichia coli Reference Center, Pennsylvania State University, University Park, Pa. (Penn. State) and E. coli 0157
antiserum from the Escherichia coli-Shigella Laboratory at
the CDC (Atlanta, Ga.). Organisms were grown on veal
infusion agar at 37°C for 18 h, suspended in sterile formalinized (0.6% [vol/vol]) physiological saline, and heated in a
boiling water bath for 2 h. Suspensions were cooled and
diluted with formalinized saline to a density equivalent to
that of a no. 3 McFarland barium sulfate standard. Serial
dilutions of 1:20 to 1:1,280 were prepared in formalinized
(0.6% [vol/vol]) physiological saline (0.5 ml in round-bottom
glass tubes) and mixed with an equal volume of bacterial
suspension. The tubes were then incubated in a 50°C water
bath for 24 h and read for agglutination. The highest dilution
that gave 2+ agglutination was considered the end point.
All cultures which tested positive for the E. coli 0157
antigen were also tested for the presence of the H7 flagellar
antigen by the tube procedure. Cultures were transferred
from motility agar to veal infusion broth and incubated at
37°C for 18 to 20 h. The cultures were inactivated by the
addition of formalin to yield a final concentration of 0.3%
(vol/vol). The test antigen was mixed with the H7 antisera
(lot no. 773623; Difco Laboratories, Detroit, Mich.) to yield
a final dilution of 1:1,000. The tubes were read for agglutination after incubation in a water bath at 500C for 1 h.
Four cultures of E. hennannii from the CDC culture
collection cross-reacted in two lots of latex reagent from
Oxoid USA, Inc. (lot no. 83516 and 83686) and in two lots of
the Pro-Lab Diagnostics latex reagent (lot no. 699 and 1225)
but not in a third lot from Pro-Lab Diagnostics (lot no. 984)
(Table 1). Cross-reactivity was also observed with the E. coli
0157 antisera from both Penn. State and CDC at antibody
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TABLE 1. Cross-reactions of E. hermannii isolates with
E. coli 0157 in latex and tube agglutination tests
Isolate
no.

460-84
1000-80
1143
2911-81

Result of latex agglutination

Result of tube agglutina-

reaction with lot no.a:

tion reaction with:

Source 83516 83686 699 984 1225

Stool
Wound
Stool
Wound

+

+

+

+
+
+

+
+
+

+
+
+

-

+

+
+
+

CDC
Penn. State
antiserum antiserum

+
+
+
+

+

+
+
+

a Lot no. 83516 and 83686 were from Oxoid USA, Inc.; lot no. 699, 984, and
1225 were from Pro-Lab Diagnostics.

dilutions of 1:1,280 (Table 1). Bundle and Perry recently
characterized the cross-reacting epitopes in the lipopolysaccharide 0 chains of E. hermannii and E. coli 0157:H7 (7).
They report that the cross-serological reactivities between
some strains of E. hermannii and E. coli 0157:H7 are related
to the common occurrence of a 4-acetamido-4,6-dideoxy-aD-mannopyranosyl residue in the repeating tetrasaccharide
unit of the lipopolysaccharide 0 chains. Absorption of the
CDC E. coli 0157 antiserum with E. hernannii 1143 reduced
the level of cross-reacting antibodies from 1:1,280 to <1:80
but only reduced the level of homologous antibodies from
1:10,240 to 1:5,120 (data not shown). After absorption, the
CDC E. coli 0157 antiserum still strongly agglutinated E.
coli 0157 in the slide assay but did not react with the four
cross-reacting E. hermannii strains. This demonstrates the
presence of a unique epitope(s) for E. coli 0157 that can be
utilized for the production of specific immunologic reagents
such as monoclonal antibodies (7, 8). None of the isolates of
species of Escherichia other than E. hermannii cross-reacted. All four cultures which were positive for the E. coli
0157 antigen were negative in the H7 flagellar assay.
The cross-reacting E. hermannii cultures were not biochemically different from the other isolates of the species.
The isolates produced the characteristic yellow pigment on
plate count agar (Difco) incubated at both 25 and 37°C but
not on MacConkey or sorbitol-MacConkey agar after 5 days
of incubation at either 25 or 37°C. There did not appear to be
any correlation between an isolate's cross-reactivity and the
source from which it was isolated. Isolates from both intestinal (stool) and extraintestinal (wound) infections crossreacted.
Interestingly, only 17% of the E. hermannii isolates tested
cross-reacted with antibodies against E. coli 0157. This
observation and differences reported by Perry and Bundle in
lipopolysaccharide antigenic 0 chains between strains of E.
hermannii (7) provide evidence for the existence of distinct
serotypes of E. hennannii. Although not all E. hennannii

strains were agglutinated by E. coli 0157 antibodies, 17% of
the isolates tested would have been misidentified as E. coli
0157 if biochemical characterization had not been performed following a positive serologic reaction. Preliminary
identification based on indole, methyl red, Voges-Proskauer,
and citrate reactions coupled with sorbitol- and 1-glucuronidase-negative reactions are not sufficient for distinguishing
E. coli from E. hennannii. Isolates of E. hermannii are
routinely sorbitol negative (3) and have also been shown to
be negative for 0-glucuronidase (9). E. hennannii can be
distinguished from E. coli by its growth in the presence of
KCN, its fermentation of cellobiose, and its production of a
yellow pigment. Pigment production is an important trait for
the identification of E. hernannii (3) and is best detected by
using nonselective media. Our findings and those of others
(10) demonstrate the importance of not relying solely on
rapid serological tests, which may contain cross-reacting
antibodies, to identify E. coli 0157:H7 without further
definitive biochemical characterization and H serology.
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